Requirement of neural activity for the maintenance of dopaminergic neurons in rat midbrain slice cultures.
Chronic treatment of organotypic midbrain slice cultures with L-type Ca(2+) channel blocker nicardipine (3-10 microM) or verapamil (10 microM) for 18 days resulted in a drastic decrease in the number of dopaminergic neurons. A voltage-dependent Na(+) channel blocker tetrodotoxin (1 microM) was also effective in decreasing the number of dopaminergic neurons. Concurrent application of forskolin (20 microM) or dibutyryl cyclic AMP (1 mM) counteracted the effects of nicardipine and tetrodotoxin. These results suggest that spontaneous neuronal activity within midbrain slice cultures, causing Ca(2+) influx through L-type Ca(2+) channels that maintains intracellular cyclic AMP levels, is required for the maintenance of dopaminergic neurons.